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Objective To estimate the use and outcomes of the Malawian programme for the prevention of mother-to-child transmission (MTCT) of
human immunodeficiency virus (HIV).

Methods In a cross-sectional analysis of 33 744 mother—infant pairs, we estimated the weighted proportions of mothers who had received
antenatal HIV testing and/or maternal antiretroviral therapy and infants who had received nevirapine prophylaxis and/or HIV testing. We
calculated the ratios of MTCT at 4—26 weeks postpartum for subgroups that had missed none or at least one of these four steps.
Findings The estimated uptake of antenatal testing was 97.8%; while maternal antiretroviral therapy was 96.3%; infant prophylaxis was 92.3%;
and infant HIV testing was 53.2%. Estimated ratios of MTCT were 4.7% overall and 7.7% for the pairs that had missed maternal antiretroviral
therapy, 10.7% for missing both maternal antiretroviral therapy and infant prophylaxis and 11.4% for missing maternal antiretroviral therapy,
infant prophylaxis and infant testing. Women younger than 19 years were more likely to have missed HIV testing (adjusted odds ratio, aOR:
4.9; 95% confidence interval, Cl: 2.3-10.6) and infant prophylaxis (aOR: 6.9; 95% Cl: 1.2—-38.9) than older women. Women who had never
started maternal antiretroviral therapy were more likely to have missed infant prophylaxis (aOR: 15.4; 95% Cl: 7.2-32.9) and infant testing
(aOR: 13.7; 95% Cl: 4.2-83.3) than women who had.

Conclusion Most women used the Malawian programme for the prevention of MTCT. The risk of MTCT increased if any of the main steps
in the programme were missed.

Abstractsin ( ,<, H13Z, Francais, Pycckuii and Espafiol at the end of each article.

Introduction

Recent global efforts in the fight against human immunodefi-
ciency virus (HIV) have been focused on the virtual elimina-
tion of paediatric HIV infection' and improvements in the
so-called cascade of care for the prevention of mother-to-child
transmission of HIV (PMTCT). This cascade includes antenatal
HIV testing, uptake of maternal antiretroviral therapy (ART),
infant antiretroviral prophylaxis and early infant HIV testing.’

In 2011, Malawi adapted the relevant World Health
Organization (WHO) guidelines to design a national, public-
health-oriented strategy for PMTCT.* In this strategy, called
Option B+, all pregnant and breastfeeding women found
infected with HIV are offered lifelong ART, regardless of
their CD4+ T-lymphocyte counts or WHO clinical stage. The
strategy’s development was supported by emerging evidence
that universal ART provision in resource-constrained settings
could markedly reduce HIV transmission.’” The strategy was
designed to remove institutional barriers to care, provide ma-
ternal health benefits, reduce maternal mortality and increase
ART coverage for future pregnancies in high-fertility settings.*
During the strategy’s early implementation, ART initiations
among pregnant women increased sixfold and the proportions
of women who, having initiated ART while pregnant, were
still receiving HIV care 12 and 24 months later were 72% and
68%, respectively.®’

Although a few studies in large Malawian health facilities
have indicated that many mother-infant pairs miss one or

more of the four main steps in the cascade of care provided,
for PMTCT, by the national HIV programme, the results of
such studies cannot be considered nationally representative.'®"!
The summary reports produced by Malawi’s national HIV
programme use data that are aggregated at health-facility level
and do not provide insight into individual risk factors associ-
ated with the use of the cascade of care for PMTCT. In 2014,
the Malawi Ministry of Health began a national evaluation of
Malawi’s PMTCT programme. Here we present some of the
methods, results and conclusions of that evaluation, which
aimed to determine the effectiveness of the Option B+ strategy
in a nationally-representative sample of mother-infant pairs
enrolled at 4-26 weeks postpartum.

Methods
Study setting

Implementation of the Malawi integrated PMTCT/ART guide-
lines began in July 2011. In theory, this gave all pregnant and
breastfeeding women access to HIV testing, HIV counselling
and ART. At the time of HIV status ascertainment, each HIV-
infected pregnant woman should be given enough nevirapine
to provide her baby with six weeks of prophylaxis from birth.
She should also be asked to bring her child, for HIV testing,
to a clinic for the care of children younger than five years,
known as an under-5 clinic in Malawi, as soon as the course
of prophylaxis is complete at an age of six weeks."

¢ Dignitas International, PO Box 1071, Zomba, Malawi.

® Department of Family and Community Medicine, University of Toronto, Toronto, Canada.

¢ Management Sciences for Health, Lilongwe, Malawi.
4 Department of HIV and AIDS, Ministry of Health, Lilongwe, Malawi.

¢ United States Centers for Disease Control and Prevention — Lilongwe, Lilongwe, Malawi.
"United States Centers for Disease Control and Prevention — Zimbabwe, Harare, Zimbabwe.

Correspondence to M van Lettow (email: m.vanlettow@dignitasinternational.org).

(Submitted: 21 September 2017 — Revised version received: 9 January 2018 — Accepted: 6 February 2018 — Published online: 28 February 2018)

256 Bull World Health Organ 2018;96:256-265

doi: http://dx.doi.org/10.2471/BLT.17.203265



M van Lettow et al.

Study design and sampling

Our aim was to draw a representative
sample for national estimates of the ra-
tios of mother-to-child transmission of
HIV (MTCT) in Malawi. The sampling
frame included all 579 health facilities
that provided PMTCT services in Ma-
lawi in 2012-2013. We estimated that
we would need to enrol at least 3376
HIV-exposed infants to determine the
ratio of MTCT at 24 months postpartum
reliably. Probability-proportional-to-
size selection was used, without replace-
ment, to select the 54 study facilities:
14 rural and nine urban facilities in the
North or Central regions and 22 rural
and nine urban in the South region. We
subjected data obtained at all 54 study
facilities to a cross-sectional analysis.

Data collection and laboratory
procedures

Between October 2014 and May 2016,
women attending under-5 clinics at
each of the study facilities were screened
for study eligibility. To be enrolled,
a woman had to be a mother of or a
legal caregiver for an infant aged 4-26
weeks and be willing and able to give
informed consent. Information about
age, parity, uptake of antenatal care,
HIV testing and whether the woman’s
HIV status had been ascertained during
or before the index pregnancy, if ever,
was collected in standardized inter-
views. Whenever possible, interviewers
checked the mothers™ health booklets
to check the accuracy of the mothers’
responses. Women who had only dis-
covered that they were HIV-infected
through study screening were not asked
about their uptake of maternal ART,
infant nevirapine prophylaxis or infant
HIV testing. After being interviewed,
each enrolled woman was tested, within
the study facility, for HIV. Maternal HIV
testing, which was based on an initial
rapid Determine HIV-1/2 test (Alere
Medical, Tokyo, Japan) and confirma-
tion with Unigold HIV-1/2 (Trinity
Biotech, Bray, Ireland), followed na-
tional guidelines.'”” The Joint Clinical
Research Centre in Kampala, Uganda,
performed qualitative tests for HIV-1
deoxyribonucleic acid (DNA), based
on COBAS AmpliPrep and version 2.0
of the COBAS TagMan assay (Roche
Diagnostics, Indianapolis, United States
of America), on batched dried spots of
blood from all identified HIV-exposed
infants.
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Table 1. Characteristics of mother—infant pairs visiting clinics for children younger than
five years, Malawi, October 2014-May 2016

Characteristic Unweighted  Weighted percentage®
no. (95% C1)

Location

Recorded® 33744 N/A

Rural facility in Central or North regions 8991 23.2(15.0-34.2)

Urban facility in Central or North regions 13748 20.5(12.1-32.4)

Rural facility in South region 6106 50.9 (37.6-64.1)

Urban facility in South region 4899 54 (3.6-8.1)

Mother’s age in years

Recorded® 33744 N/A

<19 6427 20.5 (19.1-22.1)

20-24 11504 333 (32.5-34.1)

25-29 7423 19.7 (15.8-21.1)

>30 8315 263 (25.2-27.4)

Unknown® 75 0.2 (0.1-0.3)

Age of last born child in weeks

Recorded® 33744 N/A

4-12 22170 63.1 (60.2-35.9)

13-26 11574 36.9 (34.1-39.8)

Type of last birth

Recorded® 33744

Singleton 33579 99.1(98.7-99.4)

Multiple 165 0.9(0.6-1.3)

Parity

Recorded® 33744 N/A

1 10943 30.5 (29.0-32.0)

2-3 14179 39.6 (38.6-40.7)

4-6 7810 27.1(25.5-28.7)

7-9 717 2.7 (21-34)

>10 31 0.1(0.1-0.1)

Unknown® 64 0.2 (0.1-0.3)

ANC attendance

Recorded® 33744 N/A

Did attend ANC during last pregnancy 33681 99.8 (99.7-99.9)

Missed ANC uptake 63 0.2 (0.1-0.3)

Site of ANC uptake

Recorded® 33744 N/A

Same site as enrolment site 26225 76.3 (70.8-81.0)

Other site 7449 23.5(18.7-29.0)

Unknown® 70 0.2 (1.2-0.3)

HIV status ascertained at ANC

Recorded® 33744 N/A

Found HIV-negative during index pregnancy 30043 88.5 (86.8-90.0)

Known to be HIV-positive before index pregnancy 1637 6.4 (5.6-7.3)

Found HIV-positive during index pregnancy 1596 5.1(43-6.2)

Missed having HIV status ascertained at ANC or 468 22 (1.1-44)

unwilling to reveal result

Maternal HIV status 4-26 weeks postpartum

Recorded® 33744 N/A

Confirmed HIV-uninfected 30057 87.5(85.5-89.0)

Confirmed HIV-infected 3233 11.3(9.8-12.9)

Newly identified HIV-infected 286 0.9 (0.6-1.2)

Had inconclusive results 168 04 (0.5-0.5)
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Characteristic Unweighted  Weighted percentage®
no. (95% CI)

ART status and timing of ART initiation

among confirmed HIV-infected

Recorded® 3233 N/A

On ART since before index pregnancy 1572 54.0 (49.9-57.9)

On ART, having started during index pregnancy 1475 40.7 (35.6-46.0)

On ART, having started postpartum 49 1.6 (0.9-2.9)

Off ART, having started and stopped 34 0.6 (0.3-1.1)

Off ART and never started 50 1.2 (0.6-2.4)

Unknown¢ 53 1.9 (0.7-4.9)

Infant nevirapine prophylaxis given to known

HIV-exposed infants

Recorded® 3233 N/A

From birth to an age of 6 weeks 2676 75.9 (66.3-83.5)

For less than 6 weeks 323 164 (9.5-26.9)

Missed indicated nevirapine prophylaxis uptake or 234 7.7 (6.1-9.6)

unwilling to reveal

Uptake of early infant diagnosis among HIV-

exposed infants over 8 weeks of age

Recorded® 1465 N/A

Tested at an age of at least 6 weeks 790 53.2 (46.3-60.0)

Not tested 675 46.8 (40.0-53.7)

HIV status of HIV-exposed infants aged 4-26

weeks

Recorded® 3519 N/A

HIV-uninfected 3345 95.3 (93.6-96.6)

HIV-infected 174 4.7 (34-6.3)

ANC: antenatal clinic; ART: antiretroviral therapy; Cl: confidence interval; HIV: human immunodeficiency

virus; N/A: not applicable.

¢ Weighted according to sampling interval and the probabilities of districts, clusters and subjects being

selected.
 Number used as unweighted denominator.

¢ Unknown because the relevant question was not answered, the recorded answer could not be read or
multiple answers were recorded when only one was allowed.

Statistical analyses

We focused on five main steps in the
PMTCT cascade of care: attendance at
an antenatal clinic - known as step 0;
ascertainment of HIV status during an-
tenatal care (step 1); uptake of maternal
ART (step 2); use of infant nevirapine
prophylaxis (step 3); and HIV testing,
before the study, of HIV-exposed infants
when more than eight weeks old (step 4).
The denominators used to calculate
weighted proportions for step 1, steps 2
and 3 and step 4 were, respectively, the
total number of mother-infant pairs
included in the cohort, the total number
of known HIV-infected mothers and the
total number of known HIV-infected
mothers with infants that were more
than eight weeks old, i.e. with infants that
should have been tested for HIV. Moth-
ers who claimed to be HIV-negative and
were subsequently found negative in the
rapid test were categorized as confirmed
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HIV-uninfected. Similarly, mothers who
claimed to be HIV-positive and were
subsequently found positive in the rapid
test were categorized confirmed HIV-
infected. The HIV status of the other
mothers was categorized either as missed
HIV diagnosis, if the mother claimed to
be HIV-negative or not know her HIV
status, but was subsequently found posi-
tive in the rapid test, or as inconclusive,
if the rapid test results were inconclusive.
We recorded ratios of MTCT at 4-26
weeks postpartum as the percentage of
infants tested for HIV-1 DNA that were
found positive. We calculated an overall
MTCT ratio and also separate ratios for
the mother—infant pairs who had missed
none or one or more PMTCT cascade
steps or who were categorized as missed
HIV diagnosis.

We report unweighted numbers
and weighted categorical proportions
with 95% confidence intervals (CI).
Missing data were treated as additional
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categories. We used y’ tests to compare
weighted MTCT ratios. We used a
weighted multivariable binary logistic
regression to identify factors associated
with missing steps 1, 2, 3 and/or 4 of
the cascade of care or a missed HIV
diagnosis. In each model, weighted
odds ratios with 95% CI were adjusted
for region and maternal age, parity and
uptake of antenatal care, at the study
site or a different site, to give adjusted
odds ratios (aOR). In the models for
missed maternal ART uptake, missed
nevirapine prophylaxis and missed
infant HIV testing, we also adjusted for
ascertained maternal HIV status. We
also adjusted for maternal ART status
and timing in the model for missed
uptake of nevirapine prophylaxis and
for uptake of nevirapine prophylaxis in
the model for missed infant HIV testing.
All analyses were conducted using SPSS
Statistics 23 (IBM, Chicago, USA), and
adjusted for the complex design of the
whole national evaluation of Malawi’s
PMTCT programme. Each observation
was weighted according to sampling
interval and the probabilities of districts,
clusters and subjects being selected."”

Ethics

Ethical approval was provided by Ma-
lawi’s National Health Sciences Research
Committee (#1262), the United States
Centers for Disease Control and Preven-
tion (#2014-054-7) and the University of
Toronto (#30448). All mothers or caregiv-
ers provided written informed consent.

Results

Although 34637 mothers or caregivers
were interviewed and tested for HIV
infection, 657 (1.9%) had to be excluded,
because of non-eligibility or incomplete
data. All 236 (0.7%) caregiver—infant
pairs had to be excluded because the
caregivers gave inconsistent answers
to the questions on PMTCT services.
The remaining 33 744 mothers, who
attended care with infants aged 4-26
weeks old, were included in our analysis.

Maternal characteristics

The characteristics of the enrolled moth-
ers and their uptake of each step in the
PMTCT programme are summarized in
Table 1. All percentages and aOR report-
ed below are weighted values. Mothers’
ages ranged from 12 to 53 years; 17931
(53.8%) were under 25 years of age and
6247 (20.5%) were adolescents aged
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12-19 years. Parity ranged from 1 to 14
and 10943 (30.5%) of the mothers were
primiparous.

During the index pregnancy, 33 681
(99.8%) of the mothers attended an
antenatal clinic (step 0), 33276 (97.8%)
had their HIV status ascertained at such
a clinic (step 1) and 26225 (76.3%)
reported that they had attended an
antenatal clinic at the site where they
were enrolled.

Of the women who reported that
they had had their HIV status ascer-
tained at an antenatal clinic, 1637
(6.4%) and 1596 (5.1%) reported that
they had been found HIV-positive be-
fore and during the index pregnancy,
respectively.

HIV testing at the time of our
study identified 3519 (12.1%) mothers
with HIV infection, including 3233
(11.3%) confirmed HIV infections and
286 (0.9%) missed HIV diagnoses. The
latter represented by 244 mothers who
had claimed they were HIV-negative and
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42 who had claimed not to know their
HIV status.

Of the 3233 confirmed HIV-in-
fected women, 3096 (96.3%) were on
ART (step 2); 1572 (54.0%) had started
ART before the index pregnancy, 1475
(40.7%) during the index pregnancy
and 49 (1.6%) postpartum. Thirty-four
(0.6%) of the confirmed HIV-infected
women had stopped ART and 50 (1.2%)
had not started ART. For 53 (1.9%)
women the ART status was unknown.

Of the confirmed HIV-infected
mothers, 2676 (75.9%) reported giving
their infant nevirapine prophylaxis from
birth to an age of six weeks (step 3) and
323 (16.4%) had given such prophylaxis
for less than six weeks. Although, when
they were interviewed, 139 of the 323
had infants that were under six weeks of
age. Of the 1465 identified HIV-exposed
infants that were older than eight weeks
when their mothers were enrolled, 790
(53.2%) had been tested for HIV-1 DNA
before the study screening (step 4).

The overall ratio of MTCT at 4-26
weeks, among 3519 HIV-exposed
mother—infant pairs, was 4.7%.

Characteristics associated with
missed steps

Overall, 468 (2.2%) mothers claimed
that they had not had their HIV sta-
tus ascertained during antenatal care.
In multivariable analysis, adolescent
mothers (aOR: 4.9; 95% CI: 2.3-10.6)
and those aged 20-24 years (aOR: 2.0;
95% CI: 1.4-2.8) were more likely to
have missed this step than older moth-
ers and mothers who had had two or
three (aOR: 2.1; 95% CI: 1.2-3.7) or at
least four (aOR: 2.5; 95% CI: 1.3-4.6)
previous deliveries were more likely to
have missed this step than primiparous
mothers (Table 2).

Of the 3519 HIV-infected women
identified at screening, 286 (7.1%) had
missed being diagnosed earlier. Such
missed diagnosis was associated with
having attended an antenatal clinic

Table 2. Factors associated with missing antenatal testing for HIV infection and with first identification of such infection 4-26 weeks
postpartum, Malawi, October 2014—May 2016

Characteristic Unweighted Missed antenatal HIV testing Newly identified HIV infections®

denominator Unweighted, = Weighted aOR® Unweighted, Weighted aOR®
no. (%) (95% () no. (%) (95% (1)

Location (n=33744) NIIMe

Rural facility in Central or North regions 8991 73(0.8) 54 (0.6) 0.8 (0.4-1.6)

Urban facility in Central or North regions 13748 80 (0.6) 96 (0.7) 0.5(0.2-1.1)

Rural facility in South region 6106 278 (4.6) 52(0.9) 1.0 (0.4-2.2)

Urban facility in South region 4899 37(0.8) 42 (0.9) Reference

Mother’s age in years (=33 669)

<19 6427 119 (1.9) 4.9 (2.3-10.6) 24 (0.4) 06 (0.3-1.3)

20-24 11504 232 (2.0) 2.0(1.4-2.8) 93 (0.8) 1.1(06-2.2)

25-29 7423 105 (1.4) 1.3(0.8-1.5) 66 (0.9) 1.1(0.6-2.1)

>30 8315 11(0.1) Reference 61(0.7) Reference

Parity (n=33680)

1 10943 139(1.3) Reference 42 (0.4) 1.0 (0.5-2.0)

2-3 14179 186 (1.3) 2.1(1.2-37) 148 (1.0) 2.0(1.2-3.6)

>4 8558 143 (1.7) 25(1.3-4.6) 54 (0.6) Reference

ANC attendance (n=33744) NIImd NI

Yes 33681 425(13) 244.(0.7)

No 63 43 (68.3) 0(0.0)

Location of ANC (n=33674)

At study site 26225 349 (1.3) Reference 163 (0.6) Reference

At different site 7449 77 (1.0) 0.7 (0.3-1.9) 81(1.1) 2.2(15-3.1)

ANC: antenatal clinic; aOR: adjusted odds ratio; Cl: confidence interval; HIV: human immunodeficiency virus; NIIM: not included in model.

¢ Mother missed HIV diagnosis, she claimed to be HIV-negative or not to know her HIV status, but was found infected in the study.

® Weighted according to sampling interval and the probabilities of districts, clusters and subjects being selected and adjusted for all other variables in the model.
¢ Excluded from model because of skewed data caused by three rural health facilities in South region having no test kits available when women would have been

seeking antenatal care.
¢ Too few events to be included in the model.

Bull World Health Organ 2018;96:256-265| doi: http://dx.doi.org/10.2471/BLT.17.203265

259



Research

Prevention of mother-to-child HIV transmission in Malawi

somewhere other than the study site
(aOR: 2.25 95% CI: 1.5-3.1) and with
parity, with an aOR of 2.0 (95% CI:
1.2-3.6) for a parity of 2-3 compared
with one of at least 4 (Table 2).

Fifty (1.2%) of the 3233 confirmed
HIV-infected women had not started
ART (Table 3). Not having started ART
was associated with having attended
an antenatal clinic somewhere other
than the study site (aOR: 4.7; 95% CI:
1.5-14.8) and with having been diag-
nosed with HIV during, rather than

before, the index pregnancy (aOR: 3.2;
95% CI: 1.3-8.0).

Among all known HIV-exposed
infants, 234 (7.7%) had reportedly not
received any nevirapine prophylaxis
(Table 3). An infant that had missed
prophylaxis was more likely to have:
(i) a mother aged 20-24 (aOR: 3.1;95%
CI: 1.8-5.5) or 25-29 (aOR: 1.8; 95% CI:
1.4-2.4) years than one older than 30
years; (ii) a mother who had attended
an antenatal clinic somewhere other
than the study site than a mother who

M van Lettow et al.

had received antenatal care at the study
site (aOR: 1.9; 95% CI: 1.1-3.3); and
(iii) a mother who had either stopped
ART (aOR: 6.4; 95% CI: 1.5-28.0) or
never started ART (aOR: 15.4; 95% CI:
7.2-32.9) than a mother on ART.
Overall, 675 (46.8%) of all known
HIV-exposed infants that were older
than eight weeks when their mothers
were interviewed had reportedly not
been tested for HIV-1 DNA at that time
(Table 4). Mothers with infants that had
not been tested were more likely to be

Table 3. Factors associated with mothers known to be infected with HIV missing their uptake of antiretroviral therapy or missing
nevirapine prophylaxis for their infants, Malawi, October 2014—-May 2016

Characteristic Unweighted Missed maternal ART uptake® Missed infant nevirapine
denominator prophylaxis®
Unweighted, Weighted aOR® Unweighted,  Weighted aOR®
no. (%) (95% (1) no. (%) (95% (1)

Location (n=3233)

Rural facility in Central or North regions 803 9(1.1) 1.5 (0.6-4.0) 63 (7.8) 1.5 (0.8-3.0)

Urban facility in Central or North regions 857 19(2.2) 0.8 (0.3-2.3) 69 (8.1) 1.1(0.5-2.4)

Rural facility in South region 881 9(1.0) 13 (04-4.4) 59 (6.7) 1.3(0.6-2.5)

Urban facility in South region 692 13(1.9) Reference 43 (6.2) Reference

Mother’s age in years (n=3224)

<19 191 3(1.6) 1.5(0.1-14.1) 20 (10.5) 1.9 (0.7-4.8)

20-24 617 16 (2.6) 1.2 (0.2-5.6) 60 (9.7) 3.1(1.8-5.5)

25-29 790 14 (1.8) 0.6 (0.1-3.3) 52 (6.6) 1.8 (1.4-2.4)

>30 1626 17 (1.0) Reference 100 (6.2) Reference

Parity (n=3230)

1 401 8(2.0) 1.8 (04-8.5) 40 (10.0) 0.5(0.2-1.2)

2-3 1328 27 (2.0) 1.1(0.3-3.2) 95(7.2) 0.6 (0.2-1.5)

>4 1501 15 (1.0) Reference 98 (6.5) Reference

ANC uptake (n=3233) NIIMe NIIM

Yes 3225 50 (1 233(7.2)

No 8 0(0.0 1(12.5)

Location of ANC (n=3225)

At study site 2559 24.(0.9) Reference 172 (6.7) Reference

At different site 666 26 (3.9) 4.7 (1.5-14.8) 61 (9.2 1.9 (1.1-3.3)

HIV status ascertained at ANC® (n=3233)

Known HIV-positive before index pregnancy 1637 (0.5) Reference 100 (6.1) Reference

Found HIV-positive during index pregnancy 1596 41 (2.6) 32(1.3-8.0) 134 (84) 0.8 (0.5-1.6)

ART status and timing of ART initiation

among confirmed HIV-infected mothers

(n=3180)

On ART since before index pregnancy 1572 N/A N/A 92 (5.9) Reference

On ART, having started during index 1475 N/A N/A 76 (5.2) 0.6 (0.3-1.3)

pregnancy

On ART, having started postpartum 49 N/A N/A 5(10.2) 14(0.3-6.5)

Off ART, having started and stopped 34 N/A N/A 7 (20.6) 6.4 (1.5-28.0)

Off ART and never started 50 50 (100) N/A 23 (46.0) 15.4 (7.2-32.9)

ANC: antenatal clinic; aOR: adjusted odds ratio; ART: antiretroviral therapy; Cl: confidence interval; HIV: human immunodeficiency virus; N/A: not applicable; NIIM: not

included in model.

¢ As reported by mothers 4-26 weeks postpartum.

© Weighted according to sampling interval and the probabilities of districts, clusters and subjects being selected and adjusted for all other variables in the model.

¢ Too few (0) events to be included in the model.
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Table 4. Factors associated with missed infant virological testing among infants over 8
weeks of age who had been born to mothers known to be HIV infected, Malawi,

October 2014—-May 2016

Characteristic Unweighted Missed infant testing®

genpminatok Unweight- Weighted
ed, no.(%) aOR®(95% Cl)

Location (n=1465)

Rural facility in Central or North regions 344 166 (48.3) 1.3(0.5-3.3)

Urban facility in Central or North regions 402 146 (36.3) 0.8 (0.5-1.5)

Rural facility in South region 444 251 (56.5) 1.6 (0.9-3.0)

Urban facility in South region 275 112 (40.7)  Reference

Mother’s age in years (n=1462)

<19 87 48(55.2)  6.9(1.2-38.9)

20-24 272 130 (47.8) 2.7 (13-5.6)

25-29 366 174 (47.5) 1.8 (1.1-3.0)

>30 737 322(43.7) Reference

Parity (n=1464)

1 179 82 (45.8) Reference

2-3 586 253 (43.2) 1.4 (0.6-3.3)

>4 699 340 (486)  33(1.1-10.1)

ANC uptake (n=1465) NIIM

Yes 1460 674 (46.2)

No 5 1(20.0)

ANC location (n=1459)

At study site 1109 505 (45.5) Reference

At different site 350 168 (48.0) 09 (0.6-5.6)

HIV status ascertained at ANC (n=1465)

Known HIV-positive before index pregnancy 724 312 (43.1) Reference

Found HIV-positive during index pregnancy 741 363 (49.0) 1.8(0.6-14)

ART status and timing of ART initiation

among confirmed HIV-infected mothers

(n=1435)

On ART since before index pregnancy 692 297 (42.9) Reference

On ART, having started during index 672 303 (45.1) 0.7 (0.2-2.1)

pregnancy

On ART, having started postpartum 23 8(34.8) 0.2 (0.1-0.8)

Off ART, having started and stopped 21 18(85.7) 7.7 (2.2-27.0)

Off ART and never started 27 23(852) 13.7(4.2-83.3)

Infant nevirapine prophylaxis given to

known HIV-exposed infants (n=1465)

From birth to an age of 6 weeks 1241 522 (42.1) Reference

For less than 6 weeks 95 49 (51.6) 0.8 (0.4-14)

Not given or unknown 129 104 (80.6) 20(1.2-34)

ANC: antenatal clinic; aOR: adjusted odds ratio; ART: antiretroviral therapy; Cl: confidence interval; HIV:

human immunodeficiency virus; NIIM: not included in model.

2 As reported by mothers at least 8 weeks postpartum.

® Weighted according to sampling interval and the probabilities of districts, clusters and subjects being
selected and adjusted for all other variables in the model.

younger than 19 years (aOR: 6.9; 95%
CI: 1.2-38.9) or aged 20-24 (aOR: 2.7;
95% CI: 1.3-5.6) or 25-29 years (aOR:
1.8;95% CI: 1.1-3.0) than to be aged at
least 30 years. They were also more likely
to have a parity of at least4 (aOR: 3.3;
95% CI: 1.1-10.1) than be primiparous,

to have stopped (aOR: 7.7; 95% CI:
2.2-27.0) or never started ART (aOR:
13.7; 95% CI: 4.2-83.3) than to be on
ART and to have given no nevirapine
prophylaxis to their infants than to have
given such prophylaxis (aOR: 2.0; 95%
CI: 1.2-3.4; Table 4).
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Programme use and MTCT

The relationship between MTCT ratios
and the missing of one or more steps in
the cascade of care is illustrated in Fig. 1.
Among the mothers who missed HIV
diagnosis, the MTCT ratio was 22.0%
(66/286; 95% CI: 16.6-28.4). Of the 3233
confirmed HIV-infected mothers, 2613
(74.7%; 95% CI: 64.6-82.7) completed
steps 1-3. The MTCT ratio for these
2613 mothers was 3.6% (66/2613; 95%
CI: 1.8-7.3). Among the 1435 mothers
who, when interviewed, had known
HIV-exposed infants older than eight
weeks, 711 (39.2%; 95% CI: 32.4-46.4)
completed steps 1-4. The MTCT ratio
for these 711 mothers was 5.7% (19/711;
95% CI: 1.8-16.7).

Among the 50 mothers who missed
step 2, MTCT was 7.7% (6/50; 95%
CI: 2.5-21.2). Steps 2 and 3 were both
missed by 23 (0.7%; 95% CI: 0.3-1.6)
mothers and their MTCT ratio was
10.7% (5/23; 95% CI: 3.1-31.3). Just
14 (1.2%; 95% CI: 0.5-3.1) of the 1435
mothers who, when interviewed, had
known HIV-exposed infants aged over
eight weeks had reportedly missed steps
2-4 and their MTCT ratio was 11.4%
(4/14; 95% CI: 3.0-35.2).

The MTCT ratio among mothers
who had missed HIV diagnosis was
significantly higher than that among
mothers who had completed steps 1-3
(P<0.01) or 1-4 (P<0.01) or missed
step 2 (P=0.04). None of the other dif-
ferences seen between MTCT ratios,
e.g. between mothers who had com-
pleted and missed steps or between
mothers who had missed HIV diagnosis
and those who had missed steps 2-3 or
2-4, reached statistical significance.

Discussion

We estimated that 12.1% of infants of
women attending under-5 clinics across
Malawi were HIV-exposed. This value
is higher than an aggregated estimate
(8.1%) based on data collected in ante-
natal-care facilities across Malawi,® but
consistent with the prevalence of HIV
infection reported among women aged
15-49 years (12.1%) as part of the recent
HIV impact assessment in Malawi."
The high uptake of PMTCT ser-
vices we report aligns with estimates
produced by the health minstry.'*"
The PMTCT uptake was similar across
regions or between rural and urban sites.
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Fig. 1. Ratio of mother-to-child transmission of HIV, as recorded 4-26 weeks
postpartum, Malawi, October 2014—May 2016
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Notes: Ratios were recorded for the mother—infant pairs who missed or did not miss some of the main
steps along the cascade of care provided by the national programme for the prevention of mother-
to-child transmission of human immunodeficiency virus. Step 1: ascertainment of HIV status during
antenatal care; step 2: uptake of maternal ART; step 3: use of infant nevirapine prophylaxis: step 4: HIV
testing, before the study, of HIV-exposed infants when more than eight weeks old. The values were
weighted according to sampling interval and the probabilities of districts, clusters and subjects being

selected.

Our results add to the evidence indicat-
ing that, within Malawi, the scale-up of
the implementation of the Option B+
strategy has provided widely decentral-
ized and equitable coverage of PMTCT
services.»!®

The elimination of paediatric HIV
infections will probably depend on
the full use of PMTCT services."”™ In
South Africa, a third of early infant HIV
infections were attributed to the miss-
ing of one or more steps in the PMTCT
cascade of care and, as observed in our
study, the MTCT ratio increased as more
steps were missed."

We found that young women and
adolescent girls were particularly prone
to missing antenatal HIV testing. Data
previously collected in Kenya,”” Ma-
lawi,”" and South Africa'®* indicated
that adolescents were especially likely to
miss parts of the PMTCT cascade.'*"*
In our study, adolescents found HIV-
positive usually started ART and infant
nevirapine prophylaxis, but often missed
infant HIV testing. Further research
is needed to improve our understand-
ing of the retention of, and outcomes
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among, young women and to assess
the potential benefits of youth-friendly
initiatives such as peer-support groups
for pregnant adolescents.

We identified a substantial number
of women who missed HIV diagnosis
during the index pregnancy and these
were associated with a relatively high
MTCT ratio. Some of these women may
have had the very high viral loads during
acute HIV infection that are strongly
associated with MTCT.”” We need
more research on the identification and
engagement of this high-risk subgroup.

The impact of service integration
and timing of HIV diagnosis on uptake
of ART was demonstrated by the fact
that HIV-infected women were rela-
tively unlikely to be on ART if they had
received antenatal care at a different
facility to the one hosting the under-5
clinic they attended and if they had been
found HIV-infected during, rather than
before, the index pregnancy. In earlier
studies in Malawi, a facility’s model of
care was found to influence mothers’ en-
gagement in the PMTCT cascade* and
retention on ART has been found to be

M van Lettow et al.

relatively poor in facilities where women
were asked to initiate ART on the same
day that they discovered they were HIV-
infected.” For the women involved, HIV
diagnosis during pregnancy and the
concept of life-long treatment are both
challenging.”®*” Further understanding
of the impact of a HIV diagnosis during
pregnancy and of the optimal model of
care is required.

In our study, around a quarter of
HIV-exposed infants did not receive
the full six-week course of nevirapine
prophylaxis and almost half of the HIV-
exposed infants above eight weeks of age
had not been tested for HIV-1 DNA. De-
layed or missed infant HIV diagnoses,
which have previously been highlighted
as key challenges in Malawi,** lead to
delayed ART and place HIV-infected
infants at high risk.

If we project our findings to the
Malawian population and burden of
HIV, we estimate that, in 2017, about
16 874 Malawian women, i.e. 2.2% of
the 767 000 Malawian women who gave
birth,” did not receive antenatal HIV
testing. If we assume a 12.1% prevalence
of HIV infection among the fertile
women,' we can estimate that 92807
pregnant Malawian women were HIV-
infected, including 6589 (7.1%) who
missed HIV diagnosis in pregnancy.
Among the women who knew that they
were HIV-positive when pregnant, an
estimated 1035 (1.2%) will not have
started ART, 6639 (7.7%) of their infants
will not have received any nevirapine
prophylaxis and 40 350 (46.8%) of their
infants will not have been tested for
HIV-1 DNA after they were aged six
weeks. An estimated 69327 (74.7%) of
the mothers will have received antena-
tal HIV testing and, if found infected,
started maternal ART and given ne-
virapine prophylaxis to their infants,
of whom an estimated 2496 (3.6%) will
have been infected. Among the 6589
mothers who missed HIV diagnosis,
1450 (22.0%) will have transmitted HIV
to their infants. Based on our findings
and these projections, the focus of future
targeted interventions needs to be on
reducing the numbers of missed HIV
diagnoses in pregnancy and increasing
the proportion of HIV-exposed infants
tested for HIV-1 DNA.

The large sample size and the
study’s national representativeness are
strengths of this study. However, by
screening at under-5 clinics, we may
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have biased our sample towards women
who usually take up health care. We
made no attempt to recruit women who
do not attend clinics and those with
infants who died younger than four
weeks. As a result, our estimates of the
use of the PMTCT programme may
be too high. We also acknowledge the
potential for responder bias in terms of
reported uptake of services, although
interviewers checked mothers’ health
booklets to confirm responses. Lastly,
as some of the numbers in the subgroup
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analyses were small, the reported con-
fidence intervals are wide and need
to be interpreted with care. The same
small numbers limited the statistical
significance of the between-subgroup
differences seen in MTCT ratios.

In conclusion, the scale-up of
Option B+ services appears to have
provided universal access to PMTCT
care. The findings that young maternal
age, high parity and use of services at
different clinics were associated with
incomplete care should help to guide the

development of interventions to acceler-
ate progress towards the elimination of
MTCT from Malawi. H
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Résumé

Prévention de la transmission mére-enfant du VIH: étude transversale au Malawi

Objectif Evaluer I'utilisation et les résultats du programme malawite
pour la prévention de la transmission mére-enfant (TME) du virus de
limmunodéficience humaine (VIH).

Méthodes Dans le cadre d'une analyse transversale de 33 744 paires
meére-nourrisson, nous avons estimé la part pondérée des meres
qui avaient bénéficié d'un dépistage prénatal du VIH et/ou d'un
traitement antirétroviral maternel et la part pondérée des nourrissons
qui avaient bénéficié d'un traitement prophylactique par la névirapine
et/ou d'un dépistage du VIH. Nous avons calculé les rapports de TME
a 4-26 semaines post-partum pour des sous-groupes qui n‘avaient
manqué aucune de ces quatre étapes ou qui en avaient manqué au
moins une.

Résultats Le recours a un dépistage prénatal a été estimé a 97,8%, le
recours a un traitement antirétroviral maternel a 96,3%, le recours a un
traitement prophylactique pour nourrisson a 92,3% et le recours a un
dépistage du VIH chez le nourrisson a 53,2%. Les rapports de TME ont
été estimés a 4,7% en tout et a 7,7% dans le cas des paires qui avaient

manqué le traitement antirétroviral maternel, a 10,7% dans le cas des
paires qui avaient manqué le traitement antirétroviral maternel et le
traitement prophylactique pour nourrisson, et a 11,4% dans le cas
des paires qui avaient manqué le traitement antirétroviral maternel,
le traitement prophylactique pour nourrisson et le dépistage du VIH
chez le nourrisson. Les femmes agées de moins de 19 ans étaient
davantage susceptibles d'avoir manqué le dépistage du VIH (rapport des
cotes ajusté, RCa: 4,9; intervalle de confiance, IC, a 95%: 2,3-10,6) et le
traitement prophylactique pour nourrisson (RCa: 6,9;1Ca 95%: 1,2-38,9)
que lesfemmes plus dgées. Les femmes quin‘avaient jamais commencé
de traitement antirétroviral maternel étaient davantage susceptibles
d’avoir manqué le traitement prophylactique pour nourrisson (RCa:
15,4;1Ca 95%: 7,2-32,9) et le dépistage du VIH chez le nourrisson (RCa:
13,7;1C 4 95%: 4,2-83,3) que les autres femmes.

Conclusion Une majorité de femmes a eu recours au programme
malawite pour la prévention de la TME. Le risque de TME augmentait
lorsque I'une des principales étapes du programme n'était pas suivie.

Pestome

Mpodunaktuka nepepaun BUY ot maTepu pebeHKy: Kpocc-ceKLMOHHOe nccnefoBaHme B Manasu

Lenb OueHnTb MCNONBb30BaHME 1 pe3yfibTaTbl MaNaBUNCKOM
nporpaMmbl NPOGUNaKTVIKM Nepefadn Brpyca MMMyHoaedmLmTa
venoseka (BVY) ot matepu pebeHky (MMP).

Metopabl B xofe Kpocc-CeKUMOHHOIO aHanmsa 33 744 nap MaTb-
MrafieHeL| aBTOPbl PacCUMTani B3BELLEHHbIE MPOMNOPLIMK MaTepel,
KOTOpble MPOLWAN aHTeHaTalbHOe TeCTUPOBaHMe Ha BAY 1 (nnn)
nonyYanu aHTUPETPOBUPYCHYIO TePanuio, 1 MNaeHLEB, KOTOpble
NONYyYani HEBUPAMUH B KauecTse NPOGUNaKTUKLA U (UNK) NpoLn
TecTMpoBaHue Ha B/Y. Astopbl paccumntanu gono MNMP Ha 4-26-1
Hefene nocne PoLOB ANA NMOArPYNM, KOTOpble He NPONYCTUN HI
O[HOrO 3Tana NPOrPamMMbl Uy KOTOPbIX OTCY TCTBOBA Kak MUHVIMYM
OfVIH 113 3TUX YeTblpex 3Tarnos.

Pe3ynbratbl PacueTHbIN NokasaTenb MCNONb30BaHMA aHTEHATaNIbHOrO
TecTMpoBaHuma coctasun 97,8 %, B TO BpeMAa Kak nokasaTesb
MCNOMb30BaHNA AHTUPETPOBMPYCHOW Tepanun y MaTepeit COCTaBua
96,3 %, NoKazaTesb eTCKoM NPodunakTKM — 92,3 % 1 nokaszaTtenb
TeCcTMpoBaHWA Ha BMY cpeam HoBopoxaeHHbIX — 53,2 %. PacueTHble
noka3atenu [NNMP coctasnnmn 4,7 % 8 uenomu 7,7 % ona nap, B KOTOPbIX

MaTb He MosyYana aHTUPeTPOBMPYCHYIO Tepanwuio, 10,7 % anA nap, B
KOTOPbIX He MPOBOAMANCH HU aHTUPETPOBMPYCHAA Tepanyia MaTepy,
HWU NpoduNakTka mnagexua, n 11,4 % ana nap, B KOTOPbIX He
NPOBOAVANCH AHTVPETPOBMUPYCHAA Tepania MaTepy, TPOPUNAKTVKa
1 TECTVPOBaHMEe ANA MNageHua. Y XeHWwuH Monoxe 19 net yaule
OTCYTCTBOBaNM TecTMpoBaHue Ha BWY (ckoppekTupoBaHHoe
OTHOLWeHwe WaHcoB, COLLL:4,9; 95%-HbIn AOBEPUTENbHDI MHTEPBAN,
1:2,3-10,6) v npodurnakTika ana mnageHua (COLL: 6,9; 95%-Hbin [N
1,2-38,9) N0 CpaBHEHWIO CXKeHLWMHamK CTapLue 19 net.Y mnafeHues,
Ybl MATEPU HUKOMA@ He NOAYyYany aHTUPETPOBMPYCHYIO Tepanuio,
yalle Bcero oTcyTcTBOBana npodunaktvka MMP (cOLL: 15,4; 95%-
HbI [AM: 7,2-32,9) 1 TectnpoBaHue Ha BAY (cOLL: 13,7; 95%-Hbi
[:4,2-83,3) no cpaBHEHMIO C MAaAeHLAMM, Ubl MaTEPK NOAYYanm
Takyto Tepanuio.

BbiBOA BONMBWMHCTBO KEHLWMH NCNONb30BaNN ManaBUNCKYIO
nporpammy npodunakTnku MMP. Puck MMP nosbiwanca, ecnv oHu
nponycKan Kakon-nvbo 13 OCHOBHBIX 3Tanos MPOorpammbl.

Resumen

Prevencion de transmision del VIH de madre a hijo: un estudio transversal en Malawi

Objetivo Estimar el uso y los resultados del programa malawi para
la prevencién de la transmisién de madre a hijo (MTCT) del virus de
inmunodeficiencia humana (VIH)

Métodos En un andlisis transversal a 33 744 pares de madres y recién
nacidos, estimamos las proporciones ponderadas de madres que han
realizado el test de VIH prenatal y/o terapia antirretroviral maternal y
los recién nacidos que han recibido profilaxis con nevirapina y/o el test
de VIH. Calculamos los coeficientes de MTCT en las semanas 4 a 26 de
postparto para subgrupos que no habian faltado a ninguno o al menos
a uno de esos cuatro pasos.

Resultados La aceptacion estimada del test prenatal fue del 97,8%
mientras que la de la terapia antirretroviral maternal fue del 96,3%; la de
profilaxis en recién nacidos fue del 92,3% v la del test de VIH en recién
nacidos fue del 53,2%. Los coeficientes estimados de MTCT fueron del
4,7% en general y del 7,7% para los pares que habian faltado a terapia

antirretroviral maternal, del 10,7% para los que faltaron a ambas, la
terapia antirretroviral maternal y la profilaxis en recién nacidos; y del
11,4% para los que faltaron a terapia antirretroviral maternal, a la profilaxis
en recién nacidos y al test de recién nacidos. Las mujeres menores de
19 afos presentaban mayores probabilidades de haber faltado al test
de VIH. (Coeficiente de posibilidades ajustado, CPa: 4,9; intervalo de
confianza, IC del 95%: 2,3-10,6) profilaxis en recién nacidos (CPa: 6,9;
IC del 95%: 1,2-38,9) que en mujeres mayores. Las mujeres que nunca
empezaron la terapia antirretroviral maternal presentaban mayores
probabilidades de haber faltado a la profilaxis de recién nacidos (CPa:
154; 1C del 95%: 7,2-32,9) y al test de recién nacidos (CPa: 13,7; IC del
95%: 4,2-83,3) que las mujeres que habian empezado.

Conclusion La mayoria de las mujeres usaron el programa malawi para
la prevencion de MTCT. El riesgo de MTCT aumenta si falta alguno de
los pasos principales del programa.
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